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DETAILED ACTION 
Response to Argument 

1. . Applicant's arguments with respect to claims 1-12 have been considered but claims 1-10 
are moot in view of the new ground(s) of rejection, claims 1 1 & 12 are persuasive. 

Claim Rejections - 35 USC §102 
The following is a quotation of the appropriate paragraphs of 35 U.S. C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another fded in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 351(a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application designated the United 
States and was pubUshed under Article 2 1 (2) of such treaty in the English language. 

2. Claims 1-5 are rejected under 35 U.S.C. 102(e) as being anticipated by Kawamura (US 
6,185,270). 

Regarding claim 1, Kawamura discloses a method of driving a sohd state-imaging device 
comprising the steps of: 

mixing signal charges of pixels (Rl + R2 as shown in Fig. 13) that are separated from 
each other in horizontal direction of a common row (i.e., a common row containing Rl, Gl, R2, 
G2, R3, 03 ... according to RGB Bayer arrangement shown in Fig. 8; col. 7, lines 36-37 and col. 
2, lines 32-35), wherein the signal charges are transferred to a horizontal register (6; Fig. 9) from 
a vertical register (5) and the mixing occurs within said horizontal register (Fig. 13); and 
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transferring the mixed signal charge in the horizontal direction, wherein the mixed signal is 
comprised of signal charges that are originally generated by pixels separated by at least one 
intervening pixel (i.e., Gl) in the row whose signal charge is not included in the mixed signal 
(Rl + R2). See Figs. 9-14; col. 1, lines 5-15 and col. 5, line 50 - col. 6, line 46, wherein signal 
charges Rl, Gl are shifted to the horizontal register 6 and then shifted to the left such that Rl 
coincides with R2, and Gl coincides with G2 of the same row at electrode HIB and then Rl and 
R2 are mixed; also, Gl and G2 are mixed. 

Regarding claim 2, Kawamura also discloses that after said signal charges of pixels (i.e., 
Rl & R2) distant from each other on said one row (by Gl) are separately transferred from said 
vertical register (5) to said horizontal register and one signal charge (Rl) is transferred to said 
horizontal register (6), said one signal charge is transferred within said horizontal register and the 
other signal charge (R2) is transferred to said horizontal register, in which said signal charges are 
mixed. See Figs. 9-14; col. 1, lines 5-15 and col. 5, line 50 - col. 6, line 46. 

Regarding claim 3, Kawamura also discloses that when said signal charges of pixels (i.e., 
Rl & R2) distant from each other on said one row are transferred from said vertical register to 
said horizontal register, said signal charges are transferred at every said vertical register. See 
Figs. 9-14 and col. 5, line 50 - col. 6, line 60. 
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Regarding claim 4, it is clear that the pixel has a color filter thereon (Fig. 8) and pixels 
distant from each other on said one row are same in color (i.e., R color or G color as analyzed in 
claim 1). 

Regarding claim 5, Kawamura discloses a solid-state imaging element having a photo- 
electric conversion means (pixels) for photo-electric converting incident Ught to a signal charge 
and a vertical transferring means (5) for transferring said signal charge in a vertical direction and 
a horizontal register (6) for receiving and transferring said signal charge transferred by said 
vertical transferring means in a horizontal direction, further comprising: a transfer gate unit 
(whole unit of (|)V1, (t)V2A, (t)V3A, (t)V2B, (1)V3B) between said vertical transferring means (5) 
and said horizontal register (6), and a transfer electrode of a first and a second phase (electrode 
of first phase is indicated by (j)V2B & (f)V3B and electrode of second phase is indicated by (|)V2A, 
(|)V3 A), of said transfer gate unit, are disposed alternately at every set of prescribed columns (2 
columns) of said vertical transferring means wherein pixels corresponding to each set of said 
prescribed column(s) of said vertical transferring means have a same color arrangement (i.e., 
same R color), such that signal charges of non-adjacent pixels (Rl and R2 separated by Gl 
according to Bayer arrangement, see claim 1) having common colors from a single row are 
mixed (R1+R2, G1+G2, etc). See Figs. 9-14; col. 1, lines 5-15 and col. 5, line 50 - col. 6, line 
60. 



Claim Rejections - 35 USC §103 
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The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

3. Claims 6-10 are rejected under 35 U.S.C. 103(a) as being unpatentable over Kawamura 
(US 6,185,270) in view of Ishigami (US 6,198,507). 

Regarding claim 6, Kawamura discloses a camera (col. 1, line 23) having all limitations 
of claim 6 for a first mode (see claims 1 & 5) except for expUcitly disclosing that the camera 
operates in a second mode in which the register charges are separately transferred in a horizontal 
direction as a signal charge of each pixel without being mixed with the horizontal register, said 
first and second modes are switchable. However, Kawamura discloses a resolution change-over 
mode (col. 3, line 65 - col 4, line 8) which indicates that the camera has at least two different 
operating modes. 

As taught by Ishigami, a camera (Figs. 13 & 14) is operated in two different modes. In a 
first mode (interlace mode - Sil), signal charges of pixels distant from each other are transferred 
to horizontal register and are mixed together (Figs. 12A-12C). In a second mode, (noninterlace 
mode - Snil) signal register charges are separately transferred in a horizontal direction as a 
signal charge of each pixel without being mixed within the horizontal register, wherein the first 
and second modes are switchable (see col. 17, lines 6-26, wherein the noninterlaced signal 
presents the signal charge of each pixel without being mixed). 
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Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to enhance the camera in Kawamura by implementing a second operating 
mode (noninterlace mode) in which the register charges would be separately transferred in a 
horizontal direction as a signal charge of each pixel without being mixed with the horizontal 
register and that the first and second modes would be switchable so that the camera would be 
highly operable by outputting noninterlaced image signal (without mixing) into a memory or 
displaying an interlaced image signal (mixed signal) on a monitor (see Ishigami, col. 9, lines 56- 
66). 

Regarding claim 7, see the analysis of claim 2 in section 2. 

Regarding claim 8, see the analysis of claim 3 in section 2. Additionally, Kawamura 
shows that the signal charges are transferred at every vertical register of adjacent constant 
columns (Figs. 9-13). 

Regarding claim 9, see the analysis of claim 4 in section 2. 

Regarding claim 10, see the analysis of claim 5 in section 2. 

4. Claims 1-4, 6-9 are rejected under 35 U.S.C. 103(a) as being unpatentable over Admitted 
Prior Art in view of Ishigami (US 6,198,507). 
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Regarding claim 1, the Admitted Prior Art (Fig. 2) discloses a solid state imaging device 
comprising the steps of: mixing signal charges of pixels (i.e., Gl 1 & G13) that are separated 
from each other (by R12 in view of the color arrangement as shown in Fig. 2, wherein the empty 
row below G21 is inherently including Gl 1 R12 G13 G14. . . so on in consistent with such color 
filter arranged in the order as shown) in the horizontal direction of a common row, wherein 
signal charges are transferred to a horizontal register (PH) from a vertical register (inherent by 
virtue of Fig. 2); wherein the mixed signal is comprised of signal charges that are originally 
generated by pixels (i.e., Gl 1 & G13) separated by at least one intervening pixel (R12) in the 
row whose signal charge is not included in the mixed signal. See Fig. 2 and Specification, pages 
3-5 for method (2) for reducing horizontal resolution by adding pixel signals of same color that 
are separated by one intervening pixel. 

The Admitted Prior Art does not specifically mention that the mixing (adding) occurs 
within the horizontal register and transferring the mixed signal charge in the horizontal direction. 
However, as taught by Ishigami, it is well known that mixing of non-adjacent pixels of same 
color can take place in a horizontal register (Figs. 12A-12C) so that use of a frame memory or an 
external circuit is eliminated (see col. 4, lines 1-12 and col. 5, lines 44-50). 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify the Admitted Prior Art by mixing signal charges Gl 1 with G13, 
and also mixing signal charges R12 with R14 and so on in the horizontal register so as to 
eliminate use of a frame memory or an external circuit, thereby reducing cost. 
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Regarding claim 2, as shown in Fig. 2 in the Admitted Prior Art, it is clear that signal 
charge of G13 is transferred into the horizontal register and then shifted to the left such that G13 
coincides with Gl 1 which is also shifted into the horizontal register at another predetermined 
time. Signals Gl 1 and G13 are mixed in the horizontal register in view of the combination of 
Admitted Prior Art and Ishigami as analyzed in claim 1 above. 

Regarding claim 3, apparently shown in Fig. 2 in the Admitted Prior Art and/or Figs. 
12A-12C in Ishigami, said signal charges of pixels distant from each other on said one row are 
transferred from said vertical register to said horizontal register, said signal charges are 
transferred at every said vertical register. 

Regarding claim 4, Admitted Prior Art also discloses (Fig. 2) the pixel has a color filter 
thereon and pixels distant from each other on said one row are same in color (Gl 1 & G13, and 
R12&R14). 

Regarding claim 6, the combination of Admitted Prior Art and Ishigami discloses a 
camera (see Ishigami in Figs. 13 & 14 for a camera circuitry) comprising: a soUd-state imaging 
device which has a two-dimensional pixel array provided with a photo-electric conversion unit 
for photo-electric converting incident light to a signal charge and a vertical register for 
transferring said signal charge or a vertical register having a photo-electric conversion function 
for transferring a signal charge and a horizontal register for receiving and transferring said signal 
charge transferred by said vertical register (see Admitted Prior Art in Fig. 2), said camera 
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operating in a first mode (interlaced mode which corresponds to mixing mode) in which signal 
charge of pixels separated fi-om each other in the horizontal direction of a common row are 
transferred fi-om said vertical register and to said horizontal register and are mixed within said 
horizontal register, said mixed signal charge is transferred in a horizontal direction and output, 

such that the mixed signal is comprised of signal charges that are originally generated by pixels 

J 

separated by at least one intervening pixel in the row whose signal charge is not included in the 
mixed signal (see the analysis of claim 1), and said camera operating in a second mode 
(noninterlace mode) in which said register charges are separately transferred in a horizontal 
direction as a signal charge of each pixel without being mixed within said horizontal register, 
said first and second modes being switchable. See Ishigami, col 17, lines 6-26, wherein the 
noninterlaced signal presents the signal charge of each pixel without being mixed. 

Regarding claim 7, see^the analysis of claim 2 in section 4. 

Regarding claim 8, see the analysis of claim 3 in section 4. Additionally, the Admitted 
Prior Art shows that the signal charges are transferred at every vertical register of adjacent 
constant columns (Fig. 2). 

Regarding claim 9, see the analysis of claim 4 in section 4. 
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5. Claims 5 & 10 are rejected under 35 U.S.C. 103(a) as being unpatentable over Admitted 
Prior Art in view of Ishigami (US 6,198,507) and in further view of Takahashi et al (US 
6,288,744). 

Regarding claim 5, the Admitted Prior Art in view of Ishigami discloses all limitations of 
claim 5 as analyzed in claim 6 in section 4 (note that transfer gate unit VHl, VH2 between 
vertical transferring means and horizontal transferring means is also disclosed in Ishigami, Fig. 
5; col, 11, lines 13-35) except for expUcitly disclosing that the transfer electrode of a first and a 
second phase (shared shift registers) of transfer gate unit are disposed alternately at every set of 
prescribed column(s) of the vertical transferring means. However, Takahashi teaches an 
implementation of shared shift registers (133, 134) in solid-state imaging device to enable signal 
charges in channel regions of vertical registers on different columns to be made different from 
each other in a direction along the vertical shift registers (see Takahashi, Fig. 8., col. 1 1, lines 
43-53). 

Therefore it would have been obvious to one of ordinary skill in the art to modify the 
Admitted Prior Art and Ishigami to include the teaching of the shared shift registers by 
Takahashi in the solid-state imaging device to enable the signal charges in the channel regions of 
the vertical registers on different columns to be made different from each other in a direction 
along the vertical shift registers as an alternate configuration to reduce the number of transfer 
electrodes. 



Regarding claim 10, see the analysis of claim 5 in section 5. 
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Allowable Subject Matter 
6. Claims 1 1 & 12 are objected to as being dependent upon a rejected base claim, but would 
be allowable if rewritten in independent form including all of the limitations of the base claim 
and any intervening claims. 

The following is a statement of reasons for the indication of allowable subject matter: 
Regarding claim 1 1, the prior art of record fails to teach or fairly suggest that the method 
of driving a solid-state imaging device of claim 1 further comprises inserting between groups of 
signal charges from a first row, a mixed signal from charges of non-adjacent pixels in a row 
above. 

Regarding claim 12, the prior of record also fails to teach or suggest that the horizontal 
register in the first mode operates such that a mixed signal of charges from non-adjacent pixels 
of a row above are located between groups of signal charges fi-om a first row. 

Conclusion 

Applicant's amendment necessitated the new ground(s) of rejection presented in this 
Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). 
Applicant is reminded of the extension of time poUcy as set forth in 37 CFR 1. 136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS fi*om the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
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will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1 .136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the date of this 
final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Nhan T. Tran whose telephone number is (571) 272-7371. The 
examiner can normally be reached on Monday - Thursday, 8:00am - 6:00pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, James Groody can be reached on (571) 272-7950. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an appUcation may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published appUcations 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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